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Abstract: In order to explore the chemical constituents of essential oils in Jasminum sambac ‘Unifoliatum’ during
different flower development stages, the changes in chemical composition and contents of ‘Unifoliatum’ were
analyzed by using head solid-phase micro-extraction (HS-SPME) and gas chromatography-mass spectrometry
(GC-MS) methods. The results showed that the constituents and contents of essential oils in ‘Unifoliatum’
flowers were significantly different among different flower development stages. There were 7, 25, 27, 23 and 16
compounds, identified at early bud, mature bud, slight open, bloom and late bloom stages, respectively. Terpens
were the major constituents at early bud stage. The contents of alcohols, esters and terpenes were high, which
were the main constituents at mature bud stage, as well as at slight open and bloom stages, nevertheless the
specific compounds and their contents were distinctly different at these stages. Terpens and heterocycle were the
major constituents at late bloom stage. The main constituents or precursors of essential oils had basically formed
at mature bud stage, and most of them reached maximum content at slight open stage. Therefore, the fresh flowers
at slight open stage should be plucked for extracting jasmine essential oils or scenting tea. However, if extracting
jasmine essential oils or scenting tea could not be timely, the best harvest time might be throughout the mature bud stage.

Key words: Jasminum sambac ‘Unifoliatum’; Flower; Development stage; Essential oil

im B E: 2013-07-19 B2 HH: 2013-10-24

BLWA: FEEARLATF L H (350104201); 16 HEA BAHELI H (2010-312); KN diRHETHIT H (2010-1D-3); 4 £E48 207 T RHE H
(JB07084); #&ETFAFERHL AAQIHI H (20041009) ; H& A BHET MR A5 H (2012S001) % Bl

A&k, E-mail: dengchuanyuan@163.com



34 XA as . SERFIIER &

T AR AR M AR 293

K Fi[Jasminum sambac (L.) Aiton]3H J& T A B
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53 ABKRIRIB I A3 2 10 B SR T 22 500, U
K AI(J. sambac ‘Bifoliatum”)fe: H [ 3% 1% 11 A B K
BT Al [ S RO AT B S o itk AT T K
IR XA A (J. sambac *Unifoliatum”) i ASF
PO SR SR eb (| O b 1A S L S S ' S O
MR AT BT T W HERF
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‘Unifoliatum’)>R [ i B AR AR 22 SE 0 e, 76T 4L
HIIE], TG B3 O B R A T /(17 : 00) R A2 S F A
PR b AR T A AR . AR AR TR T R B R
ARGUHLIE 730 5 A IH (R 1), AEFE W1« 4 7 G 5
HEALE s LT N A AR, A T 5 R ik
I s O - AETE WOT , SRATE B HRAR s BT -
TR E 5 AR TT SRR B URIR s BT R - 46

ORI R, KA TR X5
AN S AR S AER AR i S R (0] S 2

1.2 138

KA 284 Saturn2000/GC2100 1< AH {4, 33/
JR I Y, 26 [E Varian 23 642 77 5 [ A {26 BCRE
B (A F3) SPME ZXHUFAH). 100 pm 2 F SL
ALE(PDMS) ALK , 92 [E Supelco 23w 5 18 il 5% X
HEFRA

1.3 Fik

HS-SPME HUFE B8 1 i 53 F 5 &9 GC-MS
I3HT S BRERE R E I O e el A EUKR A
GC-MS FEFE T, F 250 °CIE L IFHEA 725 (1 35 1 i
W, B To kg o, JEER RS . BRI I R L
FREL 10 g AEIFT 250 mL [ il A9 10023 i, FH 2R DU 9
LA B RERR S 1 TR H I A B AR AT
S, FEAERCL A ERE B, S LT R
T 35°CHE IR IG FRA rh R AT 02 [ AR 2 B et B o
Wy, - 1 h s, BORAEBCL IR ERR A GC-MC =,
b=, IR 5 min 4T AT GIERME: 6
TR HP-5 PGB 4030 m x 0.32 mm x
0.25 pm); FHEFR T A A 4R U B 80°C, 2 min, LA
8 °C min' FFZ 130°C, L) 2 °C min' FHE 150 C#
5 2 min, HLL 10 °C min ' FFZE 250°CA£FF 2 min; X,
HE RN 250°C; B M4l He (9, = 99.999%),
FEHTE A 50 kPa; # < Wi 4 1.0 mL min 5 G4
Ui UG S 2R BD R 700 B 1 R
230°C; PUZLATIRBE 150°C; L FREHE 70 eV K HTHL
Ui 34.6 pA ;R HE 2SR 1388 V3 3 L 280°C
FEIR 3 min; TR ARER 30 ~ 550 amu.
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Fig. 1 Flowers of Jasminum sambac ‘Unifoliatum’ at different development stages. 1: Early bud; 2: Mature bud; 3: Slight open; 4: Bloom; 5: Late

bloom.
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Fig. 2 Total ionic chromatogram of essential oils in ‘Unifoliatum’ flowers at early bud stage
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Fig. 3 Total ionic chromatogram of essential oils in of ‘Unifoliatum’ flowers at mature bud stage
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Fig. 4 Total ionic chromatogram of essential oils in ‘Unifoliatum’ flowers at slight open stage
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Fig. 5 Total ionic chromatogram of essential oils in ‘Unifoliatum’ flowers at bloom stage
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Fig. 6 Total ionic chromatogram of essential oils in ‘Unifoliatum” flowers at late bloom stage
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Table 1 Main compounds of essential oils in ‘Unifoliatum’ flowers at different development stages

FHAXT £ & Relative content (%)

N
Cii:j?nd WA R WO BT I
Early bud stage Mature bud stage Slight open stage  Bloom stage Late bloom stage

52 Terpenes
B-JE i B-Pinene - 0.15 0.05 - -
Frig M Limonene - B _ i} 1.45
S -B-% s trans-B-Ocimene - 7.71 0.04 - -
4-(4- L34 KE)-3,6- SR Hk-1,2- ¢ - 0.10 0.06 - -
4-(4-Methylamyl-3-alkenyl)-3,6-dihydroxyl-1,2-dithiin
a-1] [ a-Copaene - - 0.05 - -
B-FrFHis B-Selinene - - 0.44 0.26 0.47
1177 Caryophyllene - - 0.93 0.64 0.54
F M Aromadendrene - 0.21 0.78 1.15 -
o-At 4 a-Humulene 1.52 0.47 1.65 0.49 1.10

B-EEVE i B-Cubebene - 3.50 11.75 9.41 5.34
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223 (Continued)
FAX)E i Relative content (%)
ey
Compound wir A WO B IR
Early bud stage Mature bud stage Slight open stage  Bloom stage Late bloom stage
FARFF I D Germacrene-D - 0.81 1.92 1.32 1.22
a-7%Je M a-Farnesene 79.16 36.81 20.66 26.58 62.31
y-FLFS ) y-Cadinene - 0.40 0.23 0.15 1.78
B-F1#A 47 B-Cadinene 4.68 - - - -
()-5+HIWUE (-)-Isoledene - 0.47 0.22 0.19 2.38
v-MK 2231 y-Muurolene 4.53 - - - -
Bi5 2 Esters
L FR-4-C M- 1- 18 4-Hexen-1-ol acetate - 12.52 20.76 1.89 -
“RHI R H g Benzoic acid methyl ester - 0.19 0.79 2.40 -
BEFR ST Acetic acid phenylmethyl ester - 427 10.29 26.12 -
T1R-4-CL 4l Butanoic acid 4-hexenyl ester - 1.35 2.58 0.44 -
K12 B TiE Methyl salicylate - 3.55 2.51 0.92 -
A-TN R O HisTig Propanoic acid 4-hexen-1-yl ester - - 0.21 0.10 0.38
2-F AR R - 0.18 - - -
2-Hydroxybenzoic acid ethyl ester
IR, 2-5HE H R (- -2 R FR ) - 0.81 0.05 0.69 0.31
2-Aminobenzoic acid methyl ester
(2)-WR-3-CJi-1-B 1 (Z)-3-Hexen-1-ol formate - 0.43 0.68 0.06 0.45
3-CUAR R H 2 g 3-Hexenyl benzoate - 1.17 3.09 1.58 1.45
E%Z% Alcohols
K H B Benzyl alcohol - 0.11 0.06 0.17 -
B-4A k5 fMEE B-Linalool oxide - 0.15 - - 0.72
it Linalool 2.73 21.93 14.70 12.67 -
o-F A a-Cadinol - 1.51 3.79 1.78 5.56
FHHAEE Cedrol 3.83 - - - -
B3 Acids
IR R Ethyl benzoic acid - - - 2.87 -
flZ¢ Ketones
H 2 X Paramethadione - 0.09 - - -
o-NEIHER o-Pyrone - - 0.02 - -
749 Heterocycles
1- 33 F R R O b 2- 20 3.54 - - - -
1-Dimethyl-3-methyl cyclohexane,2-vinyl
5% Indole - 1.10 1.67 8.14 14.55
R AL

-: Not detected or not existed.

2.1 EFR/HLFERS FiE 89.89% (% 2), S EmE LS YR otk e
LEMH  FIRORFET OISR L AR W, AHXS & 5N 79.16% (3R 1)o 17 B-FEARR . y-K
AL 7 Bl ARG IS & 8 & e foe ey, FERT 2L TAREEA 1- R3-SR O e, 2-2 0
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Table 2 Main aromatic compounds in Jasminum samba flowers at different development stages

FHXT 5 & Relative contents (%)

)72 Terpenes  FiRJS Esters 2S¢ Alcohols RS Acids TS Ketones  24¥4 Heterocycles
AEZE W)Y Early bud stage 89.89 6.56 - - 3.54
1675 Y] Mature bud stage 50.63 2447 23.70 - 0.09 1.10
T Slight open stage 38.78 40.96 18.55 - 0.02 1.67
TFH Bloom stage 40.19 34.20 14.62 2.87 - 8.14
BETF AL Late bloom stage 76.59 2.59 6.28 - - 14.55

JE 4 FAbE RS A TE VIR P A i oy, 7R
B 4 IR E

ERE SR AR T B LA
TR AL A By 25 B, K Ak i I B804
TR 3.57 5%, 22 R LB YRI5 DI AR A
D], orp 232 3628 B IR 20T A 2 OBUER A2 L
BB AR R B HH (R 1) M2 R 28 AT
o TR ARG T RS, A X A A AR A
1 1Y 50.63%. 24.47% F1 23.70% (3£ 2). AH X &%
HREZMAEYA ok JeM D5 FERER 41 4-C
K- 1-BERR , 20 51 5 BRSS9 36.81%., 21.93%
F12.52%, J2 3X-B-% B M AR X B 1ol 7.71% (%
1), B-BEE N BAIR VR . T IR-4-C I e KA IR
R . 3-C S IRTER | oAl RN s g () R
EETE 1.00% ~5.00% Z[E(F 1),

FFFER PSR RO W LR ARG
2 a3 27 Bl AR S RS R RE 2 R R E A
KT AR, ARG B 2 430 o ARG T A T 1Y 38.78%
40.96% F1 18.55% (% 2)o o-1] ELJ75 F1 o-Hk M Bl {3
P B AR A Y, ELARXE 5 AR 2, 435k 0.02%
F10.05% (£ ). TERBEZMALEYH L4
O - 1-BE R . o-7 J8 7 BRI . B-BE I8 it M Al
Fits 2 N T, HLAH X 2 1 43 00 o 20.76% . 20.66%
14.70%. 11.75% F1 10.29% (% 1), a-HH AR
W DT R-4-CUIE TR KA IR W g . 3-C M 2k
RHTRTS | oL AATEFIIS W (1) AT 2 B 7E 1.00% ~
4.00% Z[E)(F 1),

BEFFHR PR A AR BT I A i 23 Fil
TR BT, A2, IR A2 2 7
KRB, AT B 22 43 0l o5 ARG T S 1Y 40.19%,
34.20% 1 14.62% (% 2). HIX &K LZHEY
B o= R T TR R TR RN DS BRI, 4300 R 26.58%
26.12% Fi1 12.67% , HR Ry B-EEE Aids Fmg g, 4351

7 A TR Y 9.41% Fl 8.14%., £ IK B iR 7
HE 4 AR ARSI R, BT B A2
o

BFFARE MR AT AR 1 16
PR R AL2E R, NI IS AR 2),
HXT S B L LB o1k JE I RS W, 4351
62.31% F1 14.55%, HUCHFF B H . o~ 5 M. B-
EEPE A AR B y-RERAM | (o)W UL |
3-CU LI F R IE A oA AN, FLARXS & 440 31
1.45%. 1.10%.5.34% . 1.22% . 1.78% . 2.38%. 1.45%
F15.56% (3% 1) FPEIETEHT 4 MBI,
SERETF AR WAk~ 1

22 AEEZBERBLEDRSFISEMEN

TEIERAEY B 2 S, O R A faf
ARG h E 2R o i 2 A,
HRACFE WA A W 5 AR T S 1Y
89.89%. FHEALTE KT IHIGIALE YN & 2R
RS, SAEEE I B, O T 4 22 38.78%, (H
PO SO, 2B TF A, s 2R B 0 A
N 76.59%, (A LAETEFTHI D T 16.84%.
o3RRI I S AR AR R W e B E R R
HoBr e i T R (R BB TF A & sOmisg . o-
PRI AE RO W LA 4 4 7 i 309 38 LA i
e AR S (R 1)

ERULEY BAAL B 1) 2 B SR R A
TrEh o — R 2. WER 2 ATLUE T,
RAE T BRI A WAL AT L A
Wil 5 4675 1) & B LB S LSRR 5 S
R S, ERIF R IER LAY 2 4 Rk
K i, AR AR 2.59%. FRISAb-A Wik At
E AR > BRI > 108 il > Bt
KB D KREEE TG EEQ
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FEBETR 4-C M- 1-BE s PG R R

BBERLEY KA FTHEMhEARE
FIERAL G, NFE 2 T LA L BB B R T, B
FA A WIS VIR A ALY R 6.56%,
A3 Y G [ TH 2 23.70%, &k B 5, 4E
7 A J R B RIS, SO R 18.55%,
BETF WM 14.62%, 28 8% IF AR JHAH X5 2 K [ 2
6.28%, ZIM& SALTEWIIAAH Y . RATEEAE TP
FEAL A ) £ B 5 W

Hitib & iR EYS LT
i 1 357 A i T T 2 RN 24 IR Ak A W AR AL TS
WA o 2253 W W AE AL TS BB 1
Ji , HoAr W, AR S A B R (O
14.55%) , 7] e 5| Wk 55 2R T 16 1Y 2 AH G, RIS
165 SRR ST RS MG 5 AN 2.87%.
AL A A AL TS B RGO Bk A |, B
B, AR 543 IR 0.09% F1T0.02%

31He

31 BERFIEESASTEE

XU ]2 F BBk 55 T B A R S it A, [
PN PR L LFEAE 1SS T A s VT e
5K 1N BE A5 SR A R 4875 . SDE Ik £ AL
R i 2 B0 92K ) 8 U SR AR AR ¥ T R il Sk A, 28
GC. GC/MS 531, DOSUIRR AT AL i h 48 72 Y 62
FiAb &, f i b S5 35 Fib &4, kB P
18 PG, kA h & A R AR s A A, T
TR o AR S 2 A= A W VUL B ST
i T B A RS SR B AR R 2500 . W
MRFALF P UCRAREL, o3k e 5
PSRV s e 178 2 et e v, AFDRE 35 1240 1R 33.04%
22.49% 1 21.57%, 7% B 1R H i, 4 HY I E-3-C M
Wi T A A e 5 A g, 4300l 4.43%
2.94%. 2.76% F12.25%. Edris %5 Fl GC/MS 43
B T 35 KR AT S5 B i A6 i 28 43 R T 25 1
VLN R AT BEAL IR B B0 95 % 1 WL/ (HS-SPME),,
O3 A E 41 A 38 Bk A . PP T AR HI R
U Ao B & A 20, FLEm k45
& R FEE(14.2% F123.7%) . E-E-o-1%
We 4(13.1% 1 15.9%) ., Z-3-7K H i & & FR(9.4%
H1 4.9%) ., & H E(8.4% 1 7.7%) . 75 FE B5(6.3% Al
10.6%) F1<P 28 Fe o8 1 2 T T (4.7% 1 5.0%) . ABF

9% % i HS-SPME il GC-MS #% A, M\ B¢ 56 Fi 1
AEFE I B BRI A I 8 ) 36 LG4, D7 f
PSR -T2 W s ()RR X5 2 B i o T At Al 2 B o
BRI ARSI H 23 Fp b v A2 i oy, w2 e
B AR AY , M 00 o kG
B Y 40.19%, 33.76% Al 14.62% (3% 2). HHIXT
R AL E YA S BEIR R E . o-TR e
AT A3 R 12.67% ., 26.12% Fi1 26.58%, Hik
R | R B-BEVE it , o ) o5 AR T A A Y 8.14%
1 9.41%. X LERIFFE L, R RIS [R] A SR AT A, L
B A8 55 B WO R A — R 25 5% Rl R
WA 2 53 TS AR K I 25 5 (BN RIS b
T 48 55 A B A A 2 1 25 SR T B TN TR
KB BRI AL AR B IAEE BRI E R
(] il & 7 AT AR A R AN R A

32 BSRAEREIEPESES TN

BRI M AETE W) 3 BT AT 0 A o
ARG AR e, AR BRI T A% P T
PRI 3 i B X B A R S Ik, A
WFFE N IRERF A8 Y T2 283 Ul o B-HE#E
T o-iE e BRI TR 7R LIR-4-C - 1-
PR IS

B-LETE MG BRAETE WIWIRBAG T Ah  AE B
IS ARG, ok R MRTE S R E I
TR, £ R-4- O 0- 1 - B R TE AL 78 AT Hh B
IR B R K- T 2490 30138 3 e e K, e
JFI S i R R R, R AR IR N A 1), R
P AAETE B 2 R & 8 2 20 T, BT R
ST AN 21, 55 A B B BT ARSI U A 2 4, 70
AR A IHAAT B Y i, sl B R R AR AN
], TEAERE AT IR B, R0 T, BT R
AR e

ABTFERY, IR FE R B R R, 7
KB oy f & B 2e e B3 Wi R A S YIE e
YA 32 B AR Ry, AR G RO A
T TS0 A T 2 | T IRl s 28 AL 5 W B0 5 B
i, o B E A AR Y, (B IR A AT
TERER 250 o BETF AR 04 3 B AR R 73 S 1 s
RRAIHRLEYIGEE 2).

3.3 BRAERE IR ESESTUS £
RS A LA SF A 7= S, — RO R AR AL
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WAL BTG AR BRI . SR AR
KM SPME Fl GC-MS AR X B AT SUREAA
T 22 oK R SR AR AR TS B AT 30 1) A K v 2 i A3
YT T 00, S5 SRR, 3 AR F R AL B A
AL L3 22 S AN K, P BRI AT 39 i OBU
RN IR AT AT 38 B, Ay oy 37 Fho H
1E 5 FE AL 2R AT 1 20 RS 1L S Wb, Bk
TERTIARRT SR 63.13% BURERT 22.71% £k
AT 19.68%. iR i) F BRI X --3-
W-1-B . (O)-FMIWUE . oK IR ; Hk & (2)-3-
AR TR . SRRl . AFROHE . 4-TRRC
TR, 2-FR R R LR . H-M e -1 4
R -A T I-o-e 250 . PUiR s 20 RHTR-3-C
- 1-BElR L y- il 205

AWESE , [F#E R F SPME F1 GC-MS 5 A,
KA [FITF O A2 , BRI A 0 4675 w11 3]
BEIF A S %5 36 Fiib &9, E N 5 ER
AU AR R R AR AETE B SR TF R B R ik
AT A A —BL

IRATALE T e, AEAR TP, &S
DL —FARTE K & RS W A A, AL TF T,
F IR ER P&, Xt — 1A
F A A LI AR T REAR BB A B I A R
FATRIRIE T 45 5 5 I FA AR — 2, H R AT
RE AR R A o 7 B AN S ARAE TS H AR T iR
FHIEATIN A i R 2 0 A B AR AR R WA — 38

PRI, FRATTIN Ay, B o SR i 4 1) 32 Ak 27 1
3 BRI AE A 7S A SE AT B, e A ], 2
K-p-Z M . B-BEW NG L LR 4-C 0s-1-B g I
PR R K TR F G R R I S Ak 2 1 A AR R B
T E RO EAR BT 1% 0 TR LU AR TS R
AR AT R R (4 Ak 2 B A EN AR TS b /D HL
B AN 56 A — B, S A B A B il 22 A AR
A fig R Bl AL B R — e fh2f i B4 & sk E
AL —Fh LB Y. — S fbF o TE O 3 &
S, WA . o500 . B-BEE i L AR
MAf TR 4-C - 1-BEEE . T fR-4-C & ik L -3-C
Wii-1-BEEA 3-CUR AR B R IR AR A2 40, i
TR A6 Al 24 Y43 B R 43.36%, 1T HLOT 14k
LR R MR Z . A A B 7T A
XoF o B v (AN A BB M R R R R L IRE TR R IR L &
FEIEHR 35X 4 B o o 122U 2 S A L2 1 o
BT 32.54%)  (HILAFAEIRE 5 2R TTF, HSIE

REE, R AW Sz it A AR S A, ERZHCE
TR L HOARXS Fr EE W R R R, SRR
KB RO S0 5 ) A6 2 R HO A i ) e R
I SRAM 5 AN 8 S I 5 ) A8 4% i A U A il
AT OL T, ORI AL T Y B AT HL
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